Autism spectrum disorder (ASD) is one of myriad complex developmental disorders in which children frequently interact with physicians and other members of healthcare and educational teams. [1] [2] [3] Children with ASD are frequently referred to therapy providers to improve functional outcomes in life areas such as home, school, and community settings, and they are significantly more likely than children without ASD 4 and other children with special healthcare needs (CSHCN) 5, 6 to require therapy services such as occupational, physical, and speech therapy.
Few studies have investigated access to therapy services in children with ASD compared with other diagnostic populations. Chiri and Warfield, 6 using the 2005 National Survey of Children with Special Health Care Needs (NS-CSHCN), found therapy access was poorer among children with ASD than children with other emotional, behavioral, and developmental conditions. Our research team also found access to therapy differed between children with ASD and other CSHCN, using the 2009 NS-CSHCN. 5 A primary limitation of these studies was a lack of comparison with groups of children with similar complex needs (e.g. developmental, cognitive, motor, and behavioral) as ASD; 'other' CSHCN include those with medical conditions that may not have intensive therapy needs (e.g. children with epilepsy, cancer). Since equitable access to care is predicated on the assumption that children with similar needs have similar access, 7 it is important to investigate access among children with ASD compared with specific populations who require therapy for their complex needs. Selecting comparison groups of children with specific developmental delays and behavioral conditions who have diverse motor, behavior, and developmental needs requiring therapy similar to ASD is necessary to understand access; children with cerebral palsy (CP) 8 and attention-deficit-hyperactivity disorder (ADHD) fall into this group.
For children with autism, access may be influenced by knowledge and availability of resources that support treatment. 7 A natural study has occurred in observing changes in access among children with ASD across the period (2005) (2006) (2007) (2008) (2009) ) in which federal legislation, the Combating Autism Act, first passed in 2006 (Public Law 111-148). This policy was enacted to address the complex needs of this population through funding research and education, and to improve awareness of the condition and available resources. At this time, no studies have documented specific differences in access to therapy among children with ASD and a similarly complex comparison group during this period.
The purpose of this study was to examine populationbased differences in therapy service access, operationalized as an unmet therapy need, among children with ASD compared with children with CP and those with ADHD across two cross-sectional survey time points. This study aimed to identify predisposing, enabling, and need characteristics associated with lack of access to therapy, and frequently occurring reasons for access problems. We hypothesized that therapy access would be poorer across both time points among children with ASD compared with children with CP and ADHD, but caregivers surveyed in 2009 would report better therapy access than those surveyed in 2005. 10 were accessed to conduct this retrospective, cross-sectional design study. Imputed data prepared by the US Centers for Disease Control and Prevention were used to account for missingness in poverty level, race, and ethnicity; no other variables in our analysis had problematic missingness per survey documentation. 10 These population-based surveys collected information about use of and access to health services among CSHCN, caregiver satisfaction with services, insurance, and other family and child demographic information 11, 12 using complex sampling approaches. We used variables from the screening, household, and main interview data sets. The study was exempted by the first author's institutional review board before data analysis.
Detailed sampling methods for these surveys are described elsewhere. 11, 12 The survey ascertained information about CSHCN through telephone survey of respondents familiar with the child, termed 'caregivers' throughout this article. Survey changes were made between the survey years; 13 14 Two comparison groups were selected: children with ADHD (no ASD or CP, n 2005 =10511, n 2009 =10055) and children with CP (no ASD, n 2005 =607, n 2009 =576), of whom approximately 15% (n=188) were diagnosed with comorbid ADHD. These diagnostic conditions were ascertained using a similar questioning process as described for ASD. Children with ADHD were included as a comparison group who required therapy to address behavioral/attentional symptoms affecting functional performance. Similarly, children with CP were included as another comparison group who required therapy to address intellectual disabilities and motor performance differences.
Variables
Perceived need for therapy occurred with a 'yes' answer to the question, 'during the past 12 months, was there any time when [child] needed physical, occupational or speech therapy?'. Only among those with a therapy need was a follow-up question asked: 'did [child] receive all the therapy that (he/she) needed?'. Unmet need occurred when caregivers replied 'no'. Among those with an unmet need, types of access problems were ascertained for 11 out of 17 potential reasons (e.g. 'cost too much', 'no insurance'). Six access problems were not analysed because the reason did not pertain to therapy access (e.g. 'vaccine shortage') or reflected an existing access problem (e.g. 'treatment ongoing').
What this paper adds
• Children with complex diagnoses of autism spectrum disorder and cerebral palsy had reported unmet need for therapy services.
• High costs of therapy were the primary reported reason contributing to reduced access among children.
Child and family characteristics
Andersen's Behavioral Model of Health Service Use 7 was used to identify variables that could influence unmet therapy need. Individual characteristics were those that influenced a child's ability to receive therapy services, including predisposing factors (child age, race, ethnicity, sex), family enabling factors (child insurance status, household income operationalized as federal poverty level), and child need characteristics (functional limitation as assessed with the question, 'since [child's] birth, how often have your child's [medical, behavioral, or other health conditions] affected [his/her] ability to do things other children [his/her] age do?' and the possible answers never, sometimes, frequently, always). 10 All variables were categorical except for age.
Contextual characteristics
Context was operationalized as urban or non-urban using metropolitan statistical area status as classified in the NS-CSHCN. [10] [11] [12] [13] Metropolitan statistical area status was suppressed for cases living in states with either few rural (<500 000 persons) or few urban (>500 000 persons) locations. [10] [11] [12] [13] To retain as many individuals as possible for analysis, those living in states with few metropolitan statistical areas were classified 'non-urban', and those living in states with many metropolitan statistical areas were classified 'urban'. 15 
Statistical analysis
Data preparation details are provided in other study publications 5 and details of concatenation are available upon request. Additional methodological details are provided in Appendix S1 (online supporting information). Analysis was done in Stata MP2 version 12.1 (StataCorp, LP, College Station, TX). Bivariate Rao-Scott design-based F statistics 16 were used to examine differences in demographic characteristics, therapy need, unmet therapy need, and access problem variables by diagnosis group for each survey year while accounting for the complex survey design in non-imputed data; logistic regression models to obtain adjusted odds ratios are also reported controlling for sample and year. Multivariate logistic regressions using imputed data sets examined associations of child and family factors with unmet therapy need, and compared a base model with a diagnosis and year interaction term with models with added predisposing, enabling, and need categorical variables (results not reported). The interaction term was not statistically significant, although diagnosis and year were, and the interaction term was dropped from future analyses to preserve degrees of freedom. Models were examined for specification errors, multicollinearity, and goodness of fit using non-imputed data sets before implementation in imputed files; the best regression models using imputed data are reported. Planned regression analyses used an alpha value of p≤0.01 to minimize type I error; all regression analyses and analyses of p values and confidence intervals accounted for the complex survey design. Cell sample sizes prevented analysis of group differences between ASD, ADHD, and CP group access problems; therefore comparisons were made between the ASD sample and combined ADHD and CP groups. Additionally, not all caregivers reported a particular access problem and therefore sample sizes differed for each group for these analyses. Table I displays point estimates and 95% confidence intervals for child predisposing, need, and family enabling characteristics by group and year. Sex proportions differed by group. For all study groups, significantly more children were reported as white race than any other. In 2009, fewer children with ASD were reported as black race compared with other study groups. In 2009, children with ASD had similar poverty rates as the CP comparison group, but children with ADHD were more likely than those with ASD to be in the most extreme poverty level (<200% federal poverty level) category. In both survey years, significantly more children with ASD than those with ADHD or CP reported their condition 'usually' affected their ability to do things; however, significantly more children with CP reported their condition 'always' affected their function compared with other groups. Differences in intellectual disability status, communication difficulty, gross motor, fine motor, and self-care skills also existed between groups.
RESULTS

Child and family characteristics
Need for therapy services
More than 75% of children with either ASD or CP had a perceived need for therapy across both time points; fewer than 22% of children with ADHD had perceived therapy needs (Table II) 
Unmet need for therapy services
In unadjusted logistic regressions, children with ASD across both time points were more likely to demonstrate an unmet therapy need than children with ADHD (OR 1.66, 95% CI 1.36-2.03, p<0.001) (Table II) . Children with CP did not differ from children with ADHD (OR 1.28, 95% CI 0.95-1.72, p=0.11). Across both time points, children with ASD did not differ from children with CP in unmet therapy need (OR 1.30, 95% CI 0.97-1.74, p=0.08). 
Factors associated with unmet therapy need
Adjusted multivariate regression using imputed data revealed specific factors associated with an unmet therapy need in concatenated data across both survey years (Table III) 
Frequency of reported access problems
Among the 11 access problems examined, only one was different between children with ASD and the comparison groups at either time period (Table IV) . Children with ASD were more likely than the CP/ADHD comparison group to report 'can't find a provider accepting insurance' (p<0.001) as a problem in 2009. In 2005, the most frequent reason for poor therapy access across both the ASD and CP/ADHD groups was 'lack of school resources' (25.47% and 27.79% respectively), and in 2009 was 'cost too much' (24.78% and 19.09% respectively).
DISCUSSION
To our knowledge, this is the first study examining population-based need for and access to therapy services in children with specific diagnoses across these time points. Our first hypothesis was partly supported by our findings: children with ASD and CP had similar unmet need at both survey time points, although children with ASD had greater unmet need than children with ADHD at both time points. In contrast to research comparing children with ASD globally with other CSHCN 5 and broadly defined groups, 4, 6 the present study suggests that children with ASD are just as likely to have an unmet need as children with highly complex needs and functional limitations such as children with CP. Our inclusion of children with CP as a comparison group was unique as CP tends to have specific physical, cognitive, and occasionally behavioral health needs that require access to therapy providers, 8 and the needs exist on a spectrum of functionality, similar to ASD. As in other literature, 15 we found children whose needs 'usually' and 'always' affected their functional ability (i.e. ASD and CP) were significantly less likely to receive therapy than children whose caregiver reported their condition 'never' affected their functional ability. Given that therapy services support children in achieving functional outcomes, it is concerning that approximately one-third of children with ASD and CP, who are reported to have more functional needs, have poorer access to these services. Our finding that access to therapy services for all diagnostic groups was poorer in 2009-2010 than 2005-2006 is similar to our previous study which compared CSHCN generally with those with ASD. 5 Reasons may include lack of funding, possibly because of economic recession, 17 or lack of provider supply, or both. There is some support for funding constraints in our findings, which mirror other literature. 18 Specifically, caregivers in 2009 more frequently reported 'cost too much' and 'lack of school resources' as contributing factors towards unmet therapy need. Additional data points will be necessary to determine whether the trend towards greater unmet need continues in future surveys. Future analyses are warranted to identify whether demand for therapy services, due to increasing numbers of CSHCN, is outpacing support (e.g. provider supply) in both educational and medical settings.
In 2009, the only therapy access problem found distinguishing children with ASD from CP or ADHD was 'can't find a provider that accepts insurance'. A study comparing children with autism who were recipients of Medicaid with privately insured children 19 also suggested that private insurance lags in supporting autism-specific therapies such as occupational therapy, physical therapy, and speech therapy. Although ASD private insurance mandates have been implemented in most states, the specific provisions are highly variable by state, and therefore probably affect care patterns. 19 Future work to understand these nuances, as opposed to broad investigation of mandate versus no mandate, would improve our understanding of care receipt and unmet need as affected by state-level policies.
Results of the imputed regression analyses point to younger age as significantly associated with unmet therapy need in all diagnostic groups. Age has inconsistently been found to be associated with therapy access problems in large population-based survey research. [4] [5] [6] The findings of our study do not clarify the relation between age and unmet therapy need. Additional inquiry is needed to explore the relation between age and therapy access, and confounding system of care variables that disproportionately may affect children at different ages, such as early intervention policies, special education funding and support, and other system-or policy-level differences.
In this study, no disparities based on sex, race, or ethnicity were found after controlling for missing responses using multiply imputed data. Among studies investigating therapy access, this positive finding is similar to another populationbased survey analysis 5, 6 but is dissimilar to smaller, nonpopulation-based studies reporting racial or ethnic disparities in therapy service access. 20, 21 Our previous work demonstrated caregivers of minority groups may perceive need for services differently, thus affecting the sample from which unmet need is evaluated. 22 Thus, the way unmet need is ascertained may contribute to differences between studies.
Limitations
Our analysis compared two separate population-based surveys; each survey year represents cross-sectional, not longitudinal, data. Caregiver respondents may have differed between surveys, and differences by year may reflect sample differences. Additionally, caregiver-reported diagnosis and service need is a potential limitation; however, parents engaging in survey research tend to be reliable reporters of diagnosis. 23 Our approach is appropriate and feasible for pooled analyses of data sets in which variables were measured consistently at each time point, 24 and our analyses adjusted for sample type, including use of a mobile/cell-phone sample in 2009. The NS-CSHCN is weighted to adjust for population differences at each time point, a strength of using population-based data. Secondly, our approach to identify our sample may have introduced selection effects that affected outcomes. We did not exclude children with ASD and other conditions, although our comparison groups were mutually exclusive. Our findings are generalizable to the following groups: children younger than 18 years with ASD, children with CP and no ASD, and children with ADHD and no ASD or CP.
Implications
Children with greater functional limitations, such as those with ASD or CP, are more likely to have reported unmet need for therapy services including occupational, physical, and speech therapy. Across all income levels and diagnoses, the most frequently reported therapy access problems were 'cost too much' and 'lack of school resources'. Future work to identify system and policy interventions to reduce the impact of factors that contribute to unmet need is warranted.
